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Fatty acyl-CoA synthetase and meiotic cell cycle regulation
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Sciences, Beijing, China
Maternal factors play important roles during early animal
development. One of the major functions of maternal factors is to
regulate meiotic cell cycle during oogenesis. We report here a
maternal gene Xlacs, whose mRNA is tightly localized in the vegetal
cortex of Xenopus oocytes. XLACS is a putative long chain fatty acyl-
CoA synthetase, whose major products may include palmitoyl-CoA,
myristoyl-CoA and oleoyl-CoA. Depletion of Xlacs mRNA by antisense
oligos blocks the first cell cleavage of fertilized eggs, suggesting that
Xlacs is essential for cell cycle progression. The blockage may be
resulted from abnormal acceleration of G2/M transition during
Xenopus meiosis, which was observed by the depletion. The
acceleration can be rescued by co-injection of in vitro transcribed
Xlacs mRNAs, suggesting the enzyme activity of XLACS is required for
controlled release G2 oocytes into M phase. We propose that XLACS
may negatively regulate cell cycle progression during the meiosis in
Xenopus.
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Gap junctions are clusters of intercellular channels that allow the
direct passage of small ions and molecules from one cell to a
neighboring cell. They are present in all multicellular organisms and
are involved in a range of process like electrical coupling, exchange of
ions and signaling molecules between cells. In vertebrate, they are
composed of members of the connexin family. In invertebrates, gap
junctions have been identified as a family of proteins known as the
innexins. Analysis of EST of a cDNA library from Rhynchosciara
americana ovary has identified messages with homology to innexins
on this organism. The ovarian development in R. americana presents
unique characteristics: the synchronic development of the ovarian
follicles and only one giant nurse cell connected with the oocyte
through cytoplasmatic bridge. This suggests that the role that
innexins play could be the maintenance of cell-to-cell communication
ensuring the ovary homeostasis during oogenesis. This work aimed to
characterize the innexins 4 and 7 and its expression profile
throughout the ovary development of R. americana to better under-
stand the expression patterns during oogenesis. The mRNA sequence
of innexins 4 and 7 were identified and phylogenetic analysis showed
the relationship among other insect innexins. The presence and the
expression profiles were determinated by RT-PCR and quantitative
RT-PCR, respectively. Innexin 4 localized on germ cell lines, while
innexin 7 appeared not only on germline, but in somatic cells. The
immunolocalization of innexin 4 during the ovarian development is
being done to analyze the expression profile of the protein on this
model.
doi:10.1016/j.ydbio.2011.05.256
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Elucidating gene regulatory networks is one of the key challenges
facing plant science; an important challenge as predictive models of
gene regulatory networks would enable dramatic advances in both
translational crop and synthetic biology applications. Changes in gene
expression underpin every biological process in plants, from devel-
opment to environmental stress responses. This project aims to
investigate the transcription factor network regulating pollen wall
formation and male fertility in Arabidopsis. The Arabidopsis thaliana
ABORTED MICROSPORES (AMS) gene encodes a basic helix–loop–
helix transcription factor that is required for tapetal cell development
and postmeiotic microspore formation. Previous research on micro-
array and ChiP analysis identified potential AMS downstream targets
and we aim to further analyse and functionally test these genes to
characterise downstream components of this network. Key hubs in
the network will be investigated using insertional mutants to
establish the role of the components in pollen development.
Manipulation and analysis of gene expression, together with systems
biology and bioinformatics will be used to extend our understanding
of the genetic regulation of pollen wall formation.
doi:10.1016/j.ydbio.2011.05.257
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The freshwater planarian Schmidtea mediterranea exists as two
different strains: a sexual strain that is a cross-fertilizing hermaph-
rodite with reproductive organs that develop post-embryonically;
and an asexual strain that reproduces exclusively by transverse
fission and fails to develop reproductive organs. These two distinct
modes of reproduction in a single species make S. mediterranea a
unique model for studying germ line specification and sexual
development. To examine differences between these strains we
conducted transcriptional analyses to identify differentially expressed
genes and used immuno- and lectin staining to label distinct
components of the planarian reproductive system. The microarray
analyses identified >800 genes that were upregulated in the sexual
planarian. From these, 24 genes that were further characterized by
fluorescent in situ hybridization (FISH) were expressed in male germ
cells or somatic components of the reproductive system. Several
antibodies and lectins also labeled structures associated with sexual
reproduction. Collectively, these cell-type specific markers will enable
future efforts to characterize genes that are important for inductive
germ line specification and sexual development in the planarian.
doi:10.1016/j.ydbio.2011.05.258
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